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DUPLEX OPTICAL CONNECTOR WITH
LATERALLY REPOSITIONABLLE

CONNECTORS AND PULL BOOT RELEASE

TECHNICAL FIELD

The present disclosure relates generally to optical fiber
connectors, and more particularly, to a duplex optical con-
nector with polarity reversal and pull boot latch release.

BACKGROUND

Duplex optical connectors are known for terminating
duplex cables formed by a pair of optical fibers disposed
inside a single covering tube. Conventional duplex connec-
tors 1nclude a pair of optical connectors, a holder for holding
the pair of optical connectors, and a boot {fitted to the holder.
The dual cable 1s fixed to the holder, and the pair of optical
fibers bifurcate inside the holder so as to be connected to the
optical connectors. The boot forms a central passage defin-
ing a central axis receiving the duplex cable. The boot 1s
attached to the cable to provide strain relief.

Each optical connector 1s configured to be recerved 1n an
opening formed in an adapter, module, cassette, or other
device for facilitating optical connections. Each optical
connector typically includes a latch configured to engage 1n
a formed catch located 1nside the opening. In use, advancing
the optical connector 1n the opening deflects the latch,
typically 1n the direction of the connector body, such that the
connector can continue to be advanced 1n the opening. When
tully seated 1n the opening, the resiliency of the latch causes
a return toward the initial position of the latch thereby
engaging the latch 1n the respective catch. To release the
optical connector from the device, the latch 1s depressed
toward the connector body such that the latch clears the
catch, thereby allowing the connector to be withdrawn from
the opening.

As the demand for capacity increases so does the density
ol optical connectors. Increased connection density results
in a decrease 1n the empty space surrounding the connectors
for accessing the latches. In high-density and ultra-high-
density installations, separate actuators such as pull tabs
have been developed to facilitate remote latch release. While
cllective 1n some applications, separate actuators increase
the connector profile, complexity, and cost. In addition,
separate actuators can become detached and lost, leaving the
installer without means to remove the connector.

Theretfore, there remains a need for a duplex connector
that can be remotely released without increasing the con-
nector profile, complexity, and part count, and with a con-
figuration that facilitates polarity reversal and ferrule align-
ment.

BRIEF SUMMARY OF THE INVENTION

According to a first aspect, embodiments of the present
disclosure are directed to a duplex optical connector includ-
ing a holder defining a pair of connector openings, a pair of
optical connectors rotatably disposed 1n the pair of connec-
tor openings, a cable boot slidably attached to the holder,
and a clip removably attached to the holder. Each optical
connector includes a connector housing having a latch arm
provided on one side of the connector housing. The clip
includes a pair of spaced clip arms and a lever, the pair of
spaced clip arms configured to engage the pair of optical
connectors to maintain a lateral position of the optical
connectors relative to the holder, and the lever having a first
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end configured to engage the latch arms and a second end
configured to engage the cable boot. Each connector open-
ing 1s elongated 1n a lateral direction of the holder to provide
a first connector position for use of the pair of optical
connectors to perform optical connections, and a second
connector position for polarity reversal of the pair of optical
connectors. Pulling force applied to the cable boot causes the
second end of the lever to lift and the first end of the lever
to lower thereby simultaneously urging the latch arms
toward their respective connector housing.

In some embodiments, the pair of optical connectors,
when 1n the first connector position, non-rotatably engage
the holder, and the pair of optical connectors, when in the
second connector position, rotatably engage the holder.

In some embodiments, each optical connector further
includes a ferrule held i the connector housing and an end
cap attached to the connector housing, the end cap rotatably
disposed 1n the holder and defining a pair of diametrically
opposed facets. In the first connector position the pair of
diametrically opposed facets respectively engage one of the
spaced clip arms and a flat wall of the holder to prevent
rotation of the pair of optical connectors relative to the
holder. In the second connector position and with the clip
detached from the holder, the pair of diametrically opposed
facets are out of engagement with the holder to allow
rotation of the pair of optical connectors relative to the
holder.

In some embodiments, each connector opening has a
width greater than an outer diameter of the end cap to permit
lateral movement of the optical connector relative to the
holder, and each connector opening has a height substan-
tially equal to the outer diameter of the end cap to prevent
vertical movement of the optical connector relative to the
holder.

In some embodiments, the holder includes first and sec-
ond parts that attach to define the pair of connector openings
at one end of the holder, a cable opening at an opposing end
of the holder, and closed sides. The first part forms a top of
the holder and defines a first opening configured to receive
a latch of the clip, and first part includes a first indicia
indicating a first polarity of the duplex optical connector.
The second part forms a bottom of the holder and defines a
second opening configured to receive the latch of the clip,
and the bottom part includes a second indicia indicating a
second polarity of the duplex optical connector.

In some embodiments, the pair of optical connectors are
independently rotatable 1n opposite directions relative to the
holder to reverse polarity of the duplex optical connector.

In some embodiments, the clip further comprises a latch
configured to be received in the holder, and wherein the
lever, the spaced clip arms, and the latch are integrally
formed.

In some embodiments, the cable boot includes two pairs
ol spaced ramps, one pair of the spaced ramps provided on
cach side of the cable boot, and each pair of the spaced
ramps recessed relative to its respective side of the cable
boot and 1nclined in a direction of the holder.

In some embodiments, the second end of the lever defines
a pair of spaced arms, each of the spaced arms of the lever
configured to slidably engage one of the spaced ramps.

In some embodiments, each latch arm 1s obliquely angled
relative to 1ts respective connector housing, biased in a
direction away from 1ts respective connector housing, and
detached from the first end of the lever.

According to another aspect, embodiments of the present
disclosure are directed to a cable assembly including a
duplex cable including a pair of optical fibers disposed
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inside a single covering tube, and a duplex optical connector
terminating one end of the duplex cable. The duplex optical

connector includes a holder, a pair of optical connectors
rotatably disposed in the holder, a cable boot slidably
attached to the holder and receiving and detached from the
duplex cable, and a clip removably attached to the holder,
the clip having a pair of spaced clip arms and a lever, the pair
of spaced clip arms configured to engage the pair of optical
connectors to maintain a lateral position of the optical
connectors relative to the holder, and the lever having a first
end configured to engage connector latch arms and a second
end configured to engage the cable boot. Each connector
opening 1s elongated in a lateral direction of the holder to
provide the first and second connector positions for respec-
tive use and polarity reversal.

According to yet another aspect, embodiments of the
present disclosure are directed to a duplex optical connector
including a holder, a pair of optical connectors rotatably
disposed 1n the holder, a cable boot slidably attached to the
holder, and a clip removably attached to the holder, the clip
having a pair of spaced clip arms configured to engage the
pair of optical connectors to maintain a lateral position of the
optical connectors relative to the holder. Each connector
opening 1s elongated 1n a lateral direction of the holder to
provide the first and second connector positions for respec-
tive use and polarity reversal.

BRIEF DESCRIPTION OF THE DRAWINGS

Implementations of the inventive concepts disclosed
herein may be better understood when consideration 1s given
to the following detailed description thereof. Such descrip-
tion refers to the included drawings, which are not neces-
sarily to scale, and 1n which some features may be exag-
gerated, and some features may be omitted or may be
represented schematically in the interest of clarity. Like
reference numbers 1n the drawings may represent and refer
to the same or similar element, feature, or function. In the
drawings:

FIG. 1 1s a perspective view 1llustrating a duplex optical
connector according to an embodiment of the present dis-
closure;

FIG. 2 1s an exploded perspective view of the duplex
optical connector;

FIG. 3 1s a perspective view 1llustrating the cable boot of
the duplex optical connector;

FI1G. 4 1s a longitudinal cross-section of the duplex optical
connector;

FIG. SA-C are various perspective views illustrating the
clip;

FIG. 6 15 a side view 1llustrating engagement of the latch
arms and lever end;

FIGS. 7A-D are perspective views illustrating holder
assembly;

FIG. 8 1s a lateral cross-section of the duplex optical
connector 1llustrating the first connector position;

FIG. 9 1s a perspective view of a portion of the duplex
optical connector illustrating the clip latch and polarity
indicator;

FIG. 10 1s a perspective view ol the duplex optical
connector illustrating clip removal;

FIG. 11 1s a lateral cross-section of the duplex optical
connector illustrating the first connector position with the
clip removed;

FIG. 12 1s a perspective view ol the duplex optical
connector 1illustrating connector lateral repositioning and
rotation;
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FIG. 13 1s a lateral cross-section of the duplex connector
illustrating the second connector position;

FIG. 14 1s a lateral cross-section of the duplex optical
connector illustrating connector movement to the first con-
nector position;

FIG. 15 1s a perspective view of the duplex optical
connector 1llustrating reversed polarity and clip re-attach-
ment:; and

FIGS. 16 A-E are sequential cross-section views 1llustrat-
ing connector repositioning and polarity reversal move-
ments.

DETAILED DESCRIPTION

Belore explaining at least one embodiment of the mven-
tive concepts disclosed herein 1n detail, 1t 1s to be understood
that the mventive concepts are not limited 1n their applica-
tion to the details of construction and the arrangement of the
components or steps or methodologies set forth in the
following description or illustrated in the drawings. In the
tollowing detailed description of embodiments of the instant
inventive concepts, numerous specific details are set forth to
provide a more thorough understanding of the inventive
concepts. However, 1t will be apparent to one of ordinary
skill 1n the art having the benefit of the mstant disclosure that
the mventive concepts disclosed herein may be practiced
without these specific details. In other instances, well-known
features may not be described 1n detail to avoid unneces-
sarilly complicating the instant disclosure. The inventive
concepts disclosed herein are capable of other embodiments
or of being practiced or carried out in various ways. Also, 1t
1s to be understood that the phraseology and terminology
employed herein 1s for the purpose of description and should
not be regarded as limiting.

As used herein, any reference to “one embodiment,” or
“some embodiments” means that a particular element, fea-
ture, structure, or characteristic described in connection with
the embodiment 1s included 1n at least one embodiment of
the inventive concepts disclosed herein. The appearances of
the phrase “in some embodiments™ in various places in the
specification are not necessarily all referring to the same
embodiment, and embodiments of the inventive concepts
disclosed may include one or more of the features expressly
described or inherently present herein, or any combination
of sub-combination of two or more such features, along with
any other features which may not necessarily be expressly
described or inherently present in the mnstant disclosure.

Broadly speaking, the inventive concepts disclosed herein
are directed to duplex optical connectors for use 1n high-
density applications. In embodiments, the present disclosure
provides a duplex optical connector configured with a pull
boot for latch release, and connectors repositionable
between discrete use and polarity reversal positions.

Retferring to FIG. 1, a preferred embodiment of a duplex
optical connector according to the present disclosure 1is
shown generally at 100. The duplex optical connector 100,
also referred to herein as the “connector,” generally includes
a holder 102, a pair of optical connectors 104 rotatably
disposed 1n the holder 102, and a pull boot 106 slidably
attached to the holder 102. As discussed further below, a clip
108 functions to maintain lateral positioning of the connec-
tors 104 relative to the holder 102, as well as to actuate
connector latch release 1n response to pulling force applied
to the pull boot 106, among other functions.

The pull boot 106, positioned at the ‘back’ of the con-
nector 100, defines an axial passageway for receiving a fiber
optical cable 110, for instance a duplex cable including a
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pair of optical fibers disposed 1nside a single covering tube.
The pull boot 106 defines a proximal end that slidably
engages the sides of the holder 102, and a distal end forming
interconnected rings separated by gaps. In use, the pull boot
106 translates relative to the holder 102 when pulled, and the
distal end prevents over-bending of the fiber optic cable 110
and facilitates gripping for pulling. The pull boot 106 further
defines ramps or cams that interact with features formed on
the clip 108, as discussed further below. In some embodi-
ments, the pull boot 106 1s a one-piece construction. Heat
shrink tubing 112 1s provided at the interface of the fiber
optic cable 110 and the pull boot 106.

As shown, each optical connector 104 includes an elon-
gated connector housing 114 having a generally square
profile. A latch arm 116 1s attached to one of the sides for
securement 1n a device. In some embodiments, the connector
housing 114 and the latch arm 116 are integrally formed such
that the latch arm 116 1s oblique to the attached side and 1s
clongated and extends in the longitudinal direction of the
connector housing 114. The latch arm 116 1s resiliently
detformable such that, in use, the distal end of the latch arm
116 detlects toward the connector body 114 upon engage-
ment with an adapter, module, cassette or other device as the
optical connector 104 1s advanced 1into an opening formed 1n
the device. A ferrule 118 1s held within each connector
housing 114. As shown, the optical connectors 104 are both
LC type connectors, although other types of connectors can
be used.

Referring to FIG. 2, a cable assembly 200 includes the
duplex optical connector 100 and the fiber optic cable 110.
The cable assembly 200 further includes a crimp ring 120 for
securing the cable tubing to one end of a furcation body 122
separating the pair of optical fibers 124. Each optical con-
nector further includes an end cap 126 for seating a spring
128 in a compressed state to bias a plastic tube 130 and the
terrule 118 toward the forward end of the connector housing
114. Each ferrule 118 defines an insertion hole for inserting
one of the bare optical fibers 124. Each ferrule 118 further
defines a flanged portion engaging one end of the spring 128
to maintain the spring in the compressed state. Optional dust
caps cover the ends of the optical connectors between uses.

Referring to FIG. 3, the pull boot 106 defines a central
axis 134. At the proximal end of the pull boot 106, the
opposing sides 136 and opposing ‘top” 138 and ‘bottom’ 140
collectively form an interior space 142 for receiving the
holder 1n sliding engagement with the pull boot 106. A pair
of elongated linear slots 144 defined on each of the opposing
sides 136 receives a corresponding number of protruding
guides defined on the outer surface of the holder to facilitate
sliding engagement and maintain squareness with the holder.
The length of the slots 144 can be customized to limit the
axial travel length of the pull boot 106. Spaced ramps 146,
provided 1n pairs with each pair positioned 1n the interior
space and recessed relative to a respective one of the ‘top’
138 and ‘bottom” 140, function to move part of the 1n
response to pulling force applied to the pull boot 106, as
discussed further below. Each ramp 146 may be curved and
1s inclined in the direction of the holder.

Referring to FI1G. 4, the clip 108 includes a lever 148 that
functions to transier pulling force applied to the pull boot
106 1nto pressing force on the latch arms 116 such that the
latch arms are depressed toward their connector housing
104. The lever 148 pivots about a fulcrum 1350 attached
about mid-span along the length of the lever. The lever 148
defines a font end 152 that engages the separate latch arms

y simultaneously engages both latch arms

116, and preferab.
such that movement ot the front end of the lever downward
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toward the holder 102 presses both latch arms 116 toward
their respective connector housing 114 at the same time and
in a substantially equal amount. The lever 148 further
defines a back end 154 defining spaced lever arms that
engage a respective pair of the spaced ramps of the pull boot
106. The fulcrum 150 1s formed between the lever 148 and
a cap 156 that attaches to the holder 102 to close out the top
or bottom of the holder depending on the connector polarity.
The lever 148 1s clongated and may define a gradual
curvature from end-to-end to maintain a low profile and
prevent snagging on other cables and connectors as the
connector 1s 1nstalled and removed.

Retferring to FIGS. 5A-C, the clip 108 includes the lever
148, fulcrum 150 and cap 156, and further includes a clip
latch 158 and spaced clip arms 160. Each of the clip latch
158 and the spaced arms 160 extend perpendicularly from
the cap 156 away from the lever 148. The clip latch 158 1s
configured to be received through an opening formed in the
holder and 1s configured to interact with a catch formed in
the holder to removably attach the clip 108 to the holder 102.
In some embodiments, the clip latch 158 deflects to move
past a catch formed in the holder, and once past, returns to
its 1nitial state such that the catches interact to prevent
unintentional removal of the clip from the holder. The clip
arms 160 are spaced apart a distance substantially corre-
sponding to the spacing of the optical connectors in their
functional use position, as discussed further below. The
spaced clip arms 160 are received through openings formed
in the holder. The lever arms 162 are spaced apart by a void
configured to be positioned around a cable passage formed
in the pull boot. In some embodiments, the clip 108 has a
one-piece construction.

Referring to FI1G. 6, the fulcrum 150 has a length such that
the lever 148 1s positioned 1n spaced apart relation ‘above’
the underlying holder 102 and pull boot 106, such that the
back end 154 of the lever can be ‘lifted” while the front end
152 of the lever can be simultaneously ‘lowered’ a suflicient
distance to depress the latch arms 116 for latch release. As
shown, the maximum height of the of the lever 148 1s
substantially equal to the maximum height of the distal end
of the latch arms 116 to achieve a low-profile connector.

Retferring to FIGS. 7A-D, the holder 102 is preferably
constructed 1n two separate parts 102A, 1026, for instance
halves, that attach to form the holder, for instance by snap fit
engagement. As formed, the holder 102 has closed sides
such that the fibers remain concealed and protected during
the polarity reversal procedure. The holder 102 defines a pair
of connector openings 164 at the forward end, with each
connector opening configured to receive of one of the
connectors. Specifically, each connector opening 164
receives an end cap 126 of one of the connectors. Each end
cap 126 defines an annular groove 166 formed 1n 1ts outer
peripheral surface. The end caps 126 are captured between
the two parts 102A, 102B as the parts are attached. The
annular groove 166 facilitates rotation of the end caps 126,
and therefore the connectors, relative to the holder 102
during the polarity reversal procedure.

At the opposite end of the holder 102, the two parts 102A,
102B form an opening for capturing and retaiming the
furcation body 122 to which the crimp ring 120 attaches.
Each of the two parts 120A, 120B forms a generally central
through opening 168 configured to receive the clip latch.
With the two parts 102A, 102B attached, their central
openings 168 align such that the clip latch 1s received
through both openings. In some embodiments, each of the
first and second parts 102A, 102B further includes a polarity
indicator expressed as text, symbols, etc. on a visible top
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surface of the respective part. As shown 1n several of the
drawings, a first symbol may indicate a first polarity, while
a second symbol may indicate a second, opposite polarity.
With the clip attached, the polarity indicator i1s concealed
beneath the cap indicating to the installer the polarity. In an
embodiment, the concealed symbol (1.e., clip attachment
side) may indicate the current polarity configuration. In an
alternative embodiment, the revealed symbol (1.e., opposite
side of clip attachment) may indicate the current polarity
configuration. FIG. 7A further illustrates the protruding
guides 172 configured to engage in the slots formed 1n the
pull boot to facilitate sliding engagement.

Referring to FIG. 8, each connector opening 164 1s
clongated 1n a lateral direction of the holder 102 providing
suilicient width for two discrete connector positions, namely
a discrete connector use position and a polarity reversal
position. In some embodiments, the width dimension w of
cach opening 1s greater than its height dimension h to allow

lateral connector repositioning while constraining vertical
movement. With the clip 108 attached to the holder 102, the
clip arms 160 insert 1in the holder and are spaced such that
the optical connectors are constrained against rotation and
lateral movement between the spaced parallel clip arms 160.
The connector configuration shown in FIG. 8 corresponds to
the use position of the duplex optical connector for perform-
ing optical connections. Each end cap 126 defines a pair of
diametrically opposed, parallel facets 174, wherein engage-
ment of one of the facets with a flat wall 176 defined 1n the
holder 102 corresponds to the first polarity, and engagement
of the other of the facets with the flat wall, after 180 degrees
rotation of the connector, corresponds to the second, oppo-
site polarity. The parallel facet configuration ensures correct
ferrule ornientation 1 each of the opposite polarities. As
shown, 1n each of the first and second polarity configura-
tions, one facet 174 engages an mner wall formed 1n the
holder 102 while the other facet 174 engages an inner
surface of one of the latch arms 160, thereby preventing
rotational movement of the connector relative to the holder
102.

Referring to FIG. 9, the ‘bottom’ of the assembled duplex
optical connector 1s shown 1n a predetermined polarity
configuration with the clip latch 158 engaged 1n the holder
102 and the polarity indicator 170 revealed. FIG. 9 further
illustrates the pull boot ramps 146 inclined 1n the direction
of the holder 102.

Referring to FIGS. 10-15, the procedure for reversing
polarity 1s illustrated. Referring to FI1G. 10, 1n a first step, the
clip 108 1s detached from the holder 102. Referring to FIG.
11, detaching the clip frees the connectors, and specifically
the end caps 126, allowing lateral repositioning within the
respective connector openings 164. Referring to FIGS. 12
and 13, with the clip 108 detached, each connector 104 is
freed to be repositioned laterally outward to a second
position corresponding to a connector polarity reversal posi-
tion. When moved laterally outward to the second position,
or during movement of the connector 104 toward the second
position, each connector 104 1s rotated 180 degrees within
its respective connector opening 164 to the opposite polarity.
When 1n the second position, the diametrically opposed
tacets 174 are disengaged from the flat wall of the holder
thereby allowing the connectors to be rotated within their
openings. The optical connectors 104 are independently
rotatable in opposite directions. As shown in FIG. 12,
considering the close spacing of the two connectors and their
protruding latch arms, the right connector 1s rotated clock-
wise, and the left connector 1s rotated counterclockwise.

5

10

15

20

25

30

35

40

45

50

55

60

65

8

Retferring to FIG. 14, the polanty reversed connectors
indicated by the end caps 126 are repositioned laterally
inward to the first position into non-rotational engagement
with the holder 102. Referring to FIG. 15, with the connec-
tors 104 rotated to the opposite polarity and repositioned to
the use position, the entire connector may be rotated for ease
of handling and the clip 108 reattached to the side corre-
sponding to the new polarity configuration to complete the
polarity reversal and ready the clip for optical connection.

Referring to FIGS. 16 A-E, the sequential steps of polarity
reversal are shown 1llustrating connector repositiomng lat-
erally outward from the use position for forming optical
connections illustrated 1n FIG. 16A, to the polarity reversal
position illustrated in FIG. 16E, through intermediate posi-
tions 1llustrated in FIGS. 16B-D. In some embodiments,
outward lateral movement and rotation occur simultane-
ously. In other embodiments, outward lateral movement may

occur first followed by rotational movement. FIG. 16A
illustrates non-rotational engagement of the connector with
the holder 102, while FIGS. 16B-E illustrate rotational
engagement with the holder 102. In all embodiments, the
connectors cannot be rotated when 1n their use position
considering the iteraction of the connectors with the holder,
and more particularly, the corresponding component shapes
preventing connector rotation.

While the foregoing description provides embodiments of
the invention by way of example only, it 1s envisioned that
other embodiments may perform similar functions and/or
achieve similar results. Any and all such equivalent embodi-
ments and examples are within the scope of the present
invention and are intended to be covered by the appended
claims.

What 1s claimed 1s:

1. A duplex optical connector, comprising:

a holder defimng a pair of connector openings;

a pair of optical connectors rotatably disposed 1n the pair
of connector openings, each optical connector includ-
ing a connector housing having a latch arm provided on
one side of the connector housing;

a cable boot slidably attached to the holder; and

a clip removably attached to the holder, the clip having a
pair of spaced clip arms and a lever, the pair of spaced
clip arms configured to engage the pair of optical
connectors to maintain a lateral position of the optical
connectors relative to the holder, and the lever having
a first end configured to engage the latch arms and a
second end configured to engage the cable boot;

wherein each connector opening 1s elongated in a lateral
direction of the holder to provide a first connector
position for use of the pair of optical connectors to
perform optical connections, and a second connector
position for polarity reversal; and

wherein pulling force applied to the cable boot causes the
second end of the lever to lift and the first end of the
lever to lower thereby simultaneously urging the latch
arms toward their respective connector housing.

2. The duplex optical connector according to claim 1,

wherein:

the pair of optical connectors, when 1n the first connector
position, non-rotatably engage the holder; and

the pair of optical connectors, when 1n the second con-
nector position, rotatably engage the holder.

3. The duplex optical connector according to claim 1,

wherein each optical connector further comprises:

a ferrule held 1n the connector housing; and
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an end cap attached to the connector housing, the end cap
rotatably disposed in the holder and defining a pair of
diametrically opposed facets;

wherein, when 1n the first connector position, the pair of

diametrically opposed facets respectively engage one
of the spaced clip arms and a flat wall of the holder to
prevent rotation of the pair of optical connectors rela-
tive to the holder; and

wherein, when 1n the second connector position and with

the clip detached from the holder, the pair of diametri-
cally opposed facets are out of engagement with the
holder to allow rotation of the pair of optical connectors
relative to the holder.

4. The duplex optical connector according to claim 3,
wherein:

cach connector opening has a width greater than an outer

diameter of the end cap to permit lateral movement of
the optical connector relative to the holder; and

cach connector opening has a height substantially equal to

the outer diameter of the end cap to prevent vertical
movement of the optical connector relative to the
holder.

5. The duplex optical connector according to claim 1,
wherein:

the holder comprises first and second parts that attach

together to define the pair of connector openings at one
end of the holder, a cable opening at an opposing end
of the holder, and closed sides;

the first part forms a top of the holder, defines a first

opening configured to recerve a latch of the clip, and
includes a first indicia indicating a first polarity of the
duplex optical connector; and

the second part forms a bottom of the holder, defines a

second opening configured to receive the latch of the
clip, and includes a second 1ndicia indicating a second
polarity of the duplex optical connector.

6. The duplex optical connector according to claim 1,
wherein the pair of optical connectors are independently
rotatable 1 opposite directions relative to the holder to
reverse polarity of the duplex optical connector.

7. The duplex optical connector according to claim 1,
wherein the clip further comprises a latch configured to be
received 1n the holder, and wherein the lever, the spaced clip
arms, and the latch are integrally formed.

8. The duplex optical connector according to claim 1,
wherein the cable boot comprises two pairs of spaced ramps,
one pair of the spaced ramps provided on each side of the
cable boot, and each pair of the spaced ramps recessed
relative to its respective side of the cable boot and inclined
in a direction of the holder.

9. The duplex optical connector according to claim 8,
wherein the second end of the lever defines a pair of spaced
arms, each of the spaced arms of the lever configured to
slidably engage one of the spaced ramps.

10. The duplex optical connector according to claim 1,
wherein each latch arm 1s obliquely angled relative to its
respective connector housing, biased 1n a direction away
from 1ts respective connector housing, and detached from
the first end of the lever.

11. A cable assembly, comprising:

a duplex cable 1including a pair of optical fibers disposed

inside a single covering tube; and

a duplex optical connector terminating one end of the

duplex cable, the duplex optical connector comprising:

a holder defining a cable opening and a pair of con-
nector openings, the cable opening receiving the pair
of optical fibers;
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a pair of optical connectors rotatably disposed in the
pair of connector openings, each optical connector
including a connector housing having a latch arm
provided on one side of the connector housing, and
a ferrule held in the connector housing, the ferrule
terminating one of the optical fibers;

a cable boot slidably attached to the holder, and the
cable boot recerving and detached from the duplex
cable; and

a clip removably attached to the holder, the clip having
a pair of spaced clip arms and a lever, the pair of
spaced clip arms configured to engage the pair of
optical connectors to maintain a lateral position of
the optical connectors relative to the holder, and the
lever having a first end configured to engage the
latch arms and a second end configured to engage the
cable boot:;

wherein each connector opening 1s elongated in a lateral

direction of the holder to provide a first connector

position for use of the pair of optical connectors to
perform optical connections, and a second connector
position for polarity reversal; and

wherein pulling force applied to the cable boot causes the

second end of the lever to lift and the first end of the

lever to lower thereby simultaneously urging the latch
arms toward their respective connector housing.

12. The cable assembly according to claim 11, wherein:

the pair of optical connectors, when in the first connector

position, non-rotatably engage the holder; and

the pair of optical connectors, when 1n the second con-

nector position, rotatably engage the holder.

13. The cable assembly according to claim 11, wherein
cach optical connector further comprises:

an end cap attached to the connector housing, the end cap

rotatably disposed in the holder and defining a pair of

diametrically opposed facets;

wherein, when 1n the first connector position, the pair of

diametrically opposed facets respectively engage one

of the spaced clip arms and a flat wall of the holder to
prevent rotation of the pair of optical connectors rela-
tive to the holder; and

wherein, when 1n the second connector position and with

the clip detached from the holder, the pair of diametri-

cally opposed facets are out of engagement with the
holder to allow rotation of the pair of optical connectors
relative to the holder.

14. The cable assembly according to claim 11, wherein:

the holder comprises first and second parts that attach

together to define the pair of connector openings at one
end of the holder, the cable opening at an opposing end
of the holder, and closed sides:

the first part forms a top of the holder, defines a first

opening configured to recerve a latch of the clip, and

includes a first indicia 1indicating a first polarity of the
duplex optical connector; and

the second part forms a bottom of the holder, defines a

second opening configured to recerve the latch of the

clip, and includes a second 1ndicia indicating a second
polarity of the duplex optical connector.

15. The cable assembly according to claim 11, wherein the
pair of optical connectors are independently rotatable in
opposite directions relative to the holder to reverse polarity
of the duplex optical connector.

16. The cable assembly according to claim 11, wherein the
clip further comprises a latch configured to be received 1n
the holder, and wherein the lever, the spaced clip arms, and
the latch are integrally formed.
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17. The cable assembly according to claim 11, wherein the
cable boot comprises two pairs of spaced ramps, one pair of
the spaced ramps provided on each side of the cable boot,
and each pair of the spaced ramps recessed relative to 1ts
respective side of the cable boot and inclined 1n a direction 53
of the holder.

18. The cable assembly according to claim 17, wherein
the second end of the lever defines a pair of spaced lever
arms, each of the spaced lever arms configured to slidably
engage one ramp ol its respective pair of spaced ramps. 10

19. The cable assembly according to claim 11, wherein
cach latch arm 1s obliquely angled relative to 1ts respective
connector housing, biased i a direction away from its
respective connector housing, and detached from the first
end of the lever. 15

20. A duplex optical connector, comprising:

a holder:;

a pair ol optical connectors rotatably disposed in the

holder;

a cable boot slidably attached to the holder; and 20

a clip removably attached to the holder, the clip having a

pair of spaced clip arms configured to engage the pair
of optical connectors to maintain a lateral position of
the optical connectors relative to the holder;

wherein each connector opening 1s elongated 1n a lateral 25

direction of the holder to provide a first connector
position, 1 which the pair of optical connectors non-
rotatably engage the holder, for use of the pair of
optical connectors to perform optical connections, and

a second connector position, 1n which the pair of optical 30
connectors rotatably engage the holder, for polarity
reversal.
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